Expression, microsomal and mitochondrial activities of cytochrome P450 enzymes in brain regions from control and phenobarbital-treated rabbits.
Expression and monooxygenase activity of various cytochrome P450 (CYP) enzymes along with constitutive androstane (CAR) and the pregnane X (PXR) receptors were investigated in the brain of control and phenobarbital-treated rabbits (80 mg/kg for 4 days). RT-PCR analysis, using specific primers, demonstrated that in control rabbits mRNAs of CYP 2A10, 2B4/5 and 3A6 were expressed, though to a different extent, in the liver, as well as in brain cortex, midbrain, cerebellum, striatum, hippocampus and hypothalamus, whilst CYP2A11 and 4B1 were not expressed in the hypothalamus. CAR was expressed in liver and all the brain regions examined, whereas the PXR was expressed only in liver and cortex. Real time RT-PCR analysis demonstrated that in vivo treatment with phenobarbital, in contrast with what happened in liver, did not induce the expression of CYP 2B4/5 mRNA in cortex, midbrain and cerebellum. NADPH cytochrome c reductase and some other enzymatic activities markers of CYP 2A, 2B, 3A and 4B activities were studied in liver microsomes as well as in microsomes and mitochondria of brain cortex, midbrain and cerebellum of control and phenobarbital-treated rabbits. In contrast to what was observed in liver, phenobarbital treatment did not induce the aforementioned monooxygenase activities in brain. However, we cannot exclude that a longer phenobarbital treatment may lead to a significant induction of CYP activities in brain. These findings indicated that brain CYPs, despite the presence of CAR, were resistant to phenobarbital induction, indicating a possible different regulation of these enzymes between brain and liver.